A series of analytical studies on heavy metal distributions in the foods, feces and urinary samples had been presented in this Journal. In the present paper, further statistical analyses on the interrelationship of each heavy metal were done with special reference to the heavy metal ratios and corre lation coefficient matrices of these metals. Positive correlation coefficients between Cd and Cu in the fecal and urinary samples, which were observed among the inhabitants of Cd-polluted area, dissapeared among the inhabitants of the control area. This indicated the possible depression of Cu intake due to the higher dietary intake of Cd. At these levels of Pb intake observed in the both polluted and control area inhabitants, correlation coefficients of Pb to the other three metals among the former group showed similar values to those of the latter group.
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The ratios of all pairs of heavy metals in feces were similar to those ratios in rice and the other food samples, but different from those of the urinary metals.
This suggests the different metabolism in human organs results the different excretion in the urine and in the feces.
INTRODUCTION
Determination of the heavy metal ratio in rice and the other foods is helpful not only to estimate the contribution of mining or industrial activity to the pollution of agricultural land, but also to investigate the possible mechanism 115 of the geochemical behavior of the metals. The Zn to Cd ratio , for instance, varies widely in the lithosphere, depending the type of rocks.' The median Zn/Cd ratio for normal soil is reported 1400, ranging from 800 to 12000. Marine sedi ment in the Japan Sea off Toyama showed 1300 to 1400 of the Zn/Cd ratio .2
With reference to such data and the fact in the Jinzu River Basin where Itai-itai disease occurred the Zn/Cd ratio of the polluted area (142 to 364) in contrast to the larger values of that ratio in non-polluted areas upstream from the mine (430 to 1600) suggest the possible use of this ratio as an indicator of Cd pollution.
In the previous reports, basic results of the four heavy metals (Cd, Pb, Cu and Zn) in the foods, feces and the urine were discussed 3-5 This final report estimates the possible interrelationships between the heavy metals in the foods, which reflect the local heavy metal distribution in nature, and the fecal or urinary heavy metals which are in part metabolized and excreted from the human body.
Also the correlation coefficient matrix tables were obtained to determine whether these in the both Cd-polluted and control area inhabitants are consistent with the report by the authors These correlation coefficient tables as well as the metal ratios might be considered useful for the better undrstanding of the interrelation ship of the heavy metals.
MATERIALS AND METHODS
As described in the previous reports,3-5 ten of each rice sample and the other foods from the both Cd-polluted and the control area inhabitants, 216 fecal and urine samples from the inhabitants of the both areas were collected and heavy metals (Cd, Pb, Cu and Zn) lation in the polluted area was only significant in food samples, whereas in the control area, that was significant in fecal and urinary samples. (2) Cd-Zn corre lation in the polluted area inhabitants showed positive relation in the food sam ples excluding rice, and in the fecal and urinary samples. Control area inhab itants only showed positive correlation coefficient between Cd and Zn in the fecal samples.
(3) Pb-Cd relationship was not observed in all the biological samples except food in the polluted area. (4) Pb-Cu relationship was found significant in the urine of both groups, and also significant in the feces as well as foods other than rice of the polluted area residents.
(5) The correlation coefficient between Pb and Zn was significant in the rice and the feces among the polluted area inhabitants. Since the Cu concentration in foods showed differences between the polluted areas and the control areas, the ratios of Cd, Pb and Zn to Cu indicated statistical significance as shown in Table 2 It is reported that renal cortex contains both Cd and Zn at concentrations about 60 µg/g wet weight for the age between 50 and 70 years." And the corre lation coefficient between Cd and Zn in the renal cortex at that study showed r=0.37 (N=85), which was significant at p<0.01. In the present study, if the urinary Cd and Zn concentration reflect the renal Cd and Zn accumulation, corre lation coefficient of these two metals in the urine is very much consistent with the reported figure. Good correlation coefficient between Cd and Zn in urine was found in the Cd-polluted area population, however, that was not found in the control area population.
Therefore, whether the urinary heavy metal excretion reflects the human body metabolism and distribution is not known from this study.
The heavy metal ratios by area in rice, the other foods, feces and the urine are indicated in the Table 2-1 through 2-4. The following observation and dis cussion based on these can be done; (1) The Pb/Cd ratio of the food samples excluding rice showed no difference between the polluted and control areas and showed greater than one. This means the more existnce of Pb concentration than Cd in the foods other than rice, even in the Cd-polluted areas. (2) Com paring the other five heavy metal ratios than Pb/Cd in rice to those ratios of the foods except rice, both ratios indicated the similar level. This contaminated by the other heavy metals. (3) The ratios of heavy metals in feces were approxi mately the same levels as those ratios in rice and the other food samples, but different from those of the urinary metals.
This may suggest the different metabolic pathways of those metals in human organs, resulting in the different distribution and excretion between urinary and alimentary tracts.
The Cu/Cd ratio in rice for the polluted area inhabitants was 15.17, that in the foods without rice was 13.66, and that in the feces was 11.55. But that in the urinary samples was 1.81, about eight times smaller than that obtained from the other three biological samples. Interesting thing is that the Cu/Cd in the urinary samples from the control area residents showed also about eight times higher than that in the rice, foods and fecal samples. Since rice or fecal Cu concentration in the polluted area residents was not statistically different from that of the control area residents, the difference of the Cu/Cd ratio between the urine and the feces may be solely due to the increase of Cd in the urine. The Cu/Cd ratios of rice, the other foods, and the feces were fairly corre spondent to the levels reported elsewhere."
But the urinary Cu/Cd ratio in the control area inhabitants showed the equivalent level of that in the liver, but not that in the renal cortex. This may suggest that urinary Cu/Cd ratio does not reflect those heavy metal distributions in the renal cortex possibly because of the different affinity of the heavy metals to such organs. 
